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STRUCTURE, AND LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive electrode active substance having an 
excellent high-temperature storage property and a high cycle property, that is, an electrode 
material for a lithium secondary battery, and an electrode structure and a lithium secondary 
battery using the electrode material. 

SOLUTION: The electrode material is made of particles each having a central part and a surface 
covering its surface, with the central part and the surface occupying 80-99% and 20-1% of a 
distance from the center to its outermost surface, respectively, and the central part and the 
surface are LiM1-aDa02 and LiM1-bEb02 having a-NaFe02 structures, respectively. Wherein, 
M is Co or Ni, D is Co being M, or a transition metal element of which the part of Ni is replaced 
or Al, E is Co being M or a metal element of which the part of Ni is replaced, and M^=E. A 
content of an element E of the central part satisfies an atom ratio of E/(M+D+E)<0.05, and a 
content of an element D of the surface part satisfies an atom ratio of D/(M+D+E)<0.05. 
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--x\ f i *±»^ttit i ^Wirsm^^wftxfc 

6o i, j (^o^TOfPtiAm^ BBC-T-^JB+ 

±$£\z£t), WW**. 
[0 0 2 4] 

0 4 11 ±|E*ffi(0«^O*tH*fe«cXfH-*L^:, L 

1 MO2 COL i (D^f«l(Cj:-5^ffi*C*5JtSM-OOS'& 

jj<D£itm i^t)(omtm [%] =^®o^^/l 

iM0 2^$ffi(7)^X 10 0) $:^LTV^ 0 M 
= Co&tfN i ttt-L i OSt«tfc«tffi-Cte'&*35 s i§< 
/^:t^b^l:^ot :^ a -NaFe02i 
i££r^T-f 5 L i MO2 SrlEJSlc/B^fc V ^£^~#:mftl 

<d 1 ot#x.bn>6o 

[0 0 2 5] 

05J1 M=C o<Dt$, rtW^CoOB^AK T 
i, Mn, N i t'ltfe, SffiWC o £fl £r{til7tiftXE 

(%) = { (#*ffi, rtffl<E>7C3KBlftLfcfc£tf>C 
o-0£>tt£»A) - (B**r±< LTt^Pit^® 
WCo-CXD*^*)) } / (E*&±<L-Cl^^# 
^M^Co-OO^) xi 0 0. M^i<Lt 



(9) «fM 2 0 0 5 - 1 9 0 6 3 

16 

fi 2©l 1 3mzm-rz>7cmv&>iQ % j:d»*l<« 

AL MgTNfcSr.£&jLfflLfc. ifefc, H6fl M = 
NiCOt^, F^cDN i COJ^^T i , Mn, Cotf 

^Econ i <n— &*t&7tmx-W&\^fch%<Dmmz. 
iottsNi -oa^o*t«* (*•«* (%) = I (* 
rt»07c*i*Lfci:#wN i - o^*) - 

70 t>) } / (M&££< LTi^^<i:#^ffi^N i -O 
<£>JB£^) xioo s E&££< L-CWjri** #0>*fl5 

(7)n i -oo^^c7)ii^^^o%) 

flt**ttSffioB*7G*£^-*-o reamer 

b> N i -OW^*«r*<i-55caili, 4 8e, 5E 

1 4KKJRi-55c*TNfeD, J:0#*L<ttV, SiX 

[0 0 2 6] 

-10. 0 1/ m-CfcSEJg^SfiT-XfcoT, HUiE*fc 
^<Z>q^L^b^S^®£Xco£g8i<D8 0 — 9 9%£rmj 

la^^fflj^fi^miEEKo 20-1 %*nffie*ffitta s £ 

mrfE^'^SP^ a - N a F e O 2 tSfi££*-T5 L i M 
i- a Da02 (Mfl Co£fcteN i Xfc 9 , Dfi, 
itufEMX£>6C o £fcl±N i co— gB&B&LfcS^&JS 
5ciff£fcfiA 1 T*fe 9 , M^DT'fca) X£> 9 , ftufS^ 
Wa-Na F e O 2 ^it £ L iMi-bEb 

02 (Mil CoifcliNit^O, Ell Bii|GMX*> 

MttJB^Ws-CE/ (M+D + E) <0. 05^riJ£L£ 
offtfe^ffigP Ic I* Z> 7cm D cD^firfiteJ^-T-tfc X D / 
(M + D + E) <0. 05^1SL, BME*'fr»tf>B* 

J:tJ ? b^S^lc^^>5^^^^i:-r6'boXfe^ 0 
[0 0 2 7] 

(om&frb, mmfttonn*<n¥'®m.&\*o. 1-1 . 

0. 0 v mX£>5<7:>7W£ Ll> 0 WHEttT-^^'L^^b^r 
<Oftftffi£X<7>SE8£<7:>8 0-9 9%SrffiE«f^ffi^£«> 
flfj|ESEBt^2 0~~ l %&witzmffi&fc£$)Z> X b (c Ltz 

50 (oxfrZo miBt'LWfitosa*^, RSiafit^co^^ 
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[0 0 2 8] 

^lS+^aS*5»t57C^EW^WStt, Jgmt-OE/ (M 
+ D + E) ^0. 0 5<OjSffl-C*i E l :, ^WtCE7c5R<Oja* 

«+S5c*E<73^W*tt, «mb-CE/ (M+-D + E) < 

5c*DO$**tt. JjR-T-Jt-CD/ (M + D+E) £0. 
0 Scotafflr^i^^t-ETC^^^^^^L, ^fi{g; 
T*r3l£fi-**-fc«>* fiaiE*^»t-i3lt57C*E(0^ 
JBST-Jfc-CD/ (M + D+E) <0. 0 5t'fc5O 

«rESffitto>ff 3* s o. oi/imW±r*fc6:iff*L 

l\ B^*^tt*^7c*E(ci:5Sfl:fiT^)*» 
£ 13: £ A/ ¥ ft < <6 lc , MC * 'C>» 5 tc^ E <d 
*#*tt*?Jfc-CE/ (M+D + E) <0. OltfeS 
O*s<t0»*LV\ ffiE*ffi»*<E>7c*Df;i<fc 

|C*5«t57C*E«>4**tt«^tt:"CD/ (M + D + E) 

<o. o i^£> 5 <9»£Lt\, 

[0 0 2 9] 

ttfitpfrftOL i Mi - a D a O2 ioctt/BUlE^^aSCO 
L i Mi - b Eb O2 0>M4*C o-C£>oT, flilBS^'il^ 
Og^5c^D^, Al, Ti, Mn, &0<N i ?!>><bft5 
#a»fcigf*ftS'>4< t> l«JSco5c*r-*>5<^^#* 
LV\ Z<om&s fiMEa<7>»ffl#0. 01<a<0. 2 
MflB*ffi«fP^Htft5c*E^, 2»;Rtfl3K 
«cJRr67C*^bft-5#^?>iltfH5 / >ft< £ HI 
OTcSR-CfeO. StrEb^lfiia^O. 01<b<0. 25 

HUHEa^O. 2 5a±T' 
ii, a-NaFe02SS:lt«fej4<, » L < fflfit^ 

+#ft»*as*§&nftt\, isi«tc, fiui2b^o. 99^ 

±T'li, a — N a F e O 2 ffl«rlt»-C* ft ^ L- < fl 
[0 0 3 0] 

miE^^ffiibBaia^ffitt^A^ftSiESfi^Kfi^W 
£ Ll^— 0J£ Lttt, ffiEf'fcfttf) L i M. - a Da O 



(10) «2 0 0 5-l 9 0 6 3 

2 &I>*i!iJie^®aw L i M 1 - b E b O 2 (OM^ Cot' 
&oT. iiftfS^^^&^ffiDT^A 1 , Ti, Mn, 
Xl/N i A^ftSP^^ill^H^ / >ft< t fc 1 SS^Tt; 
^$r^> HMfHa(Oteffl^0. 01<a<0. 2 5T'fc 
*K l.o89E*ffiffl^H»7C*E^A 1 Xtt/RO^Mg 
b^BWO. 0 1<b<0. 2 5r*^>5IE^ 
fSWWffi^^^Jf e>*t5o flfiEaflSO. 2 5 

W±"C(±, a -NaFe02iWt'tM«U 
tt*L<«i6#*5fc3££4 0* «)»lW**ttTSfcVMi^ 

i£T^»»Ji-S+»ft«!i«* s »^Hft^o imasic* ME 

b#0. 2 5J[^±T*ii> a -N a F e 0 2M£r*W#~C# 
ft^a*5gL<te*L<«ita s *£££fttK 

lfi<» WIEb*50. 0 1 aTT'li, 
LfcRo»ftffi:T*»*Ji-S+^ft»** s »bnft^o 
[0 0 3 1 ] 

20 * Li^f&O— «fc iSBt'W^L i Mi - a D 

a O 2 &U<iiijfES®gP L i M 1 - b E b O 2 COM^N i 
•CiboT, flftE^^SP^B^TC^D^T i , Co, Rtf 
Mna>b4S#a>&Stf4x54>4< t tlil^ 
Hijfe a (^©H^ 0. 01<a<0. 25 T'£> «9 , RohiJ 
E*ffiffl^Blft5c*E^, 4E 5J£, RXSl4m^m 

lffiEbWflKHi&so. 0 1<b<0. 2 5T*fc5IE^ 
ftftKft^dS^Jf fetbSo MEad'o. 2 5 

W±rMi, a-NaFe02iWt^^^l< 

a^o. 0 1 wTr*ttih-r ^^^«fe«9 3SL^^cosai£ 

T«r»Mi"S+»ft»*A s »€>4xftv\ f^^tc. mjlEb 
75^0. 2 5JK±"Ctt* o-NaFe02ltiH"eSft 

Mfibtfo. 0 1 M-tXIL -V-* f/i'&l&QML 
[0 0 3 2] 

^ 8frE*^tt * fW!2^®Sff t ^ b ft * ]E«fS»Ktt^o«F 
* LV^3Eft6— ^J^: LTIi, ffiE^'M*^ L i Mi - - 
D a O 2 ^t/BilE*®^CO L i M 1 - b E b O 2 (DMfr 
Nit'^ot, ffiJE^'L-ffl^BlftTcSD^, Ti, C 
o, Rt^Mn^f>ftSW*»bi8tftt5'>ft< 1«« 
$r^^. BOlS a Offiffi^ 0. 01<a<0. 25 T'&> 
*)* B.ofifrE*ffi»coK»7cSIE^, VXfiX^t/S i 
flftEb<O«ES^0. 0 1<b<0. 2 5tfo5 
iESSWRffi^f-^^Jf 6H6 0 fflEa^o. 
2 5JW_t-C(i, a -NaFe02M»T^^^ 
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&T*nuir%+&tm&frmhfrfo\ man-, wie 

b^O. 2 5J^L±-e(±, a-NaFe02l*tt)$"e# 
iSTsH MiiJ->f * >u*rtt 9 ig t fcf£*>3£*ffiT £ §1 # 8 

[0 0 3 3] 

fie* WIE*ffiffi^l?-ffiJ-iS-^< Cotlti^^ci 
[0 0 3 4] 

[y^*A^£h Mtc*1B»] ^ 

Btfb«u ftfbft, «Hb«K ^^yft 

#«»&«<b^»*^&fflv*5*^ r*ibKR5£S*t 

Tf*. ^H^tcS^JS, tfL BMb*K *»fb». Mib 
tt, HHbW. ^oy>ft* W«&JS<b^4fcft^*ffl^ 

figtttt. «£»S, ^^7 7^86, ttStt, 
?gfci£, *^vB£&, B^BMfc. 2WT>*~ 30 

[0 0 3 5] 

* a cots, BMbfe* *SMb»* ffiflstt* BMbW, 

Wb*. «r«Hl»A*<bA*ftif*:ffl^^* s , rne>(- ^ 

RR3£$tL5*>0"CJi*v\ «rK»#&JR&t/S»&R*b 

«Sr*i-65ciR-C\ T i , Z r , V, Nb.Cr.M 
o, W, Mn, Fe, Co, Ni, Pd, Pt, Cu, 
Ag, Au, StfZ n 3ftS*lf f)ft5. m^co*. 
I^^^>J^1(7)T i , V, Cr, Mn, Fe, Co, N 
i , WCu^B* LV\> 

fflED7c*offlO«^«i: LTfi, ffiBtfS. 6ft 



«2 0 0 5- 1 9 0 6 3 

[0 0 3 6] 

BHbtt* 8Mb** /^yyfc», #*A*Mb-& 

[0 0 3 7] 

£ 0 III, rJx*cnS£$tt5t<OT(±*v\ 
[0 0 3 8] 

^{b#i. a<b*. St^bft. ^oyyft*, x*«&*ib 

[0 0 3 9] 

^9 lfcT/U3^-> ^(DMd^mt IT, Mn (OC2H 
5) 2 , Mn (OC3H7) 2, Mn (OC4H9) 
2, Ni (OC2H5) 2, Ni (OC3H7) 2, N 
i (OC4H9) 2, Co (OC2H5) 2, Co (O 
C3H7 ) 2, Co (OC4H9) 2, Ti (OC2 
Hs ) 2 , Ti (OCa H7 ) 2 , T i (OCa 
H9) 2, Fe (OC2H5 ) 2, Fe (OCaH 
7 ) 2, Fe (OC4H9) 2, Cu (OC2H5) 
2, Cu (OC3H7) 2. Cu (OC4H9) 2, V 
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O (OCH3) 3, VO (OC2H5) 3, VO (OC 
3H7) 3, VO (OC4H9) 3. Y (OC4H9) 
3, Li (OCH3) , Zn (OC2H5) 2, Si 

(OCH3) 4, Si (OC2H5) 4 f Si (OCs 
H 7 ) 4, Si (OC4H9) 4, Al (OC 
Hs) 3, Al (OC2H5) 3, Al (OC3H7) 
3, MAI (OC4H9) afc^hfS- ktf-VZZa 

[0 0 4 0] 

jl)E7*^7-fe ht- hOftflcWi: LT % Cu (Cs 

H7O2) 2, CO (C5H7 02 ) 2 (H2O) 2, 

Co (C5H7O2) 3, Ni (C5H7O2) 2 (H 
2 O) 2, Mn (C5H7O2) 2 (H2O) 2, Cr 
(C5H7O2) 3, VO (C5H7O2) 2, V (C 
5H7O2) 3, Fe (C5H7O2) 3, Zn (Cs 
H7O2) 2, Ti (OC4H9) 2 (CsH 
7 O) 2, La (C5H7O2) 3, Y (CsH 
7O2) 3> RXIZ r (C5H7O2) 4 2r^i{f5r<b 

SftlE^-^^»4ft^Aft:«^ It, Cu (C7H15C 
OO) 2, Ni (C7H15COO) 2, Fe (C 7 H 
15COO) 3, Mn (C7H15COO) 2, Co 
(C7H1SCOO) 2, Zn (C7H15CO 
O) 2, Zr (C7H15COO) 4, Y (C 7 H 1 s 
COO) 3, 2&tfLa (C7H15COO) 3 &mtf Z> 

[0 04 1] 

HftfE^7XV^CQjr«C0»i^ LT, Cn H2n-2 0 

[0 0 4 2] 

Z> 0 f£L<f4, 0»J*l(4\ P H£fTOL^<b, fctfS^L 

ticx v %fom*mz>jjmfrm~Y hh.z> 0 fix, mic 

D (Chemica lVapor Deposi t i 
on) fe, /7X-7CVDfe U — If— CVDfe ~7 J 
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CVDI^MiaoT, U — if— C VDteU"- If— COfBl 

jx*^— fcs^ii*3i*^^r— Met or, 

[0 04 3] 

0 7 11, «w 

Wan4r«^;W*-^-r««:ia-C*>*. H7Jc*5V^r, 7 0 

0il*flte, 7 0 1 fiffiffitt**®, 7 0 2 teffiStflii 

*, 7 0 3 ttffittff ,7 04 tt«tt4ftJBj 

*t> 7 0 5H^*^J, ^t^tl^o M 7 (a) 
7 0 2 14, *«#7 0 0±Ul, 

* (iEm&$u®m frt>tez>nmw&m7 o 1 
titzffitfL<Dh<D~ejbz> a i7 (b) \ZTsk^mmmm^7 
02^, ^m^7ooji(c. mmw «e«»»»*) 7 

20 0 3 <h^m«#J*t2 0 4 <*r£r*#j2 0 5ft>&ttStt&tt 
(a) &tf[II7 (b) "CI*. tt*7 0 0^E^(C 

n^m*7 0 o(ommz.wt.rtz>^bfcx~%z> a a, H7 

[0044] 

7 0 2 <Df£K) 

S«tffi£ffc7 0 2l4, (jE«»»»*> *rdtf« 

30 *£*m&Hiffl* 7 0 0 ±lc!B« LJDJEricU LT Sffitt** 

17 0 1 ^Mtsr irtct ofHH-oss. e 

W7 0 3 (jE«W-»»*) l-*S*#J 7 0 sRxtmmffi 

»tt7 0 4^u »e>nsft*»ttt*7ooi 

<btcj; 9f£Bi-C£5o rote, jEHttfl- 
»*703l:, ^fSJ7 0 5 tiSI»lt7 0 4^ 
L, It, S«SraSAPL"Cttff«rW«SL"C^-^ F«rS8 
ML, h t*«*7 0 0±lca*LR«Ltt 

B»»i7 0 1 SrJKfiR-TSr t*cJ:i9f^»*C#6o ^co 
[g, i&glOSDT, »/SLfc«ffittt*«7 0 l<7)Jf:^£ 

ft, Lfc8L «*.tf^-f 

J^Tlc, Sffi«igft:7 0 2wMTOotWiil:oP 
[004 5] 

mmrnm* 704] 

W«ffl«bW7 0 4co^fii(4 % i%MW7 0 3 C^^com 
50 <£««■*«&*) ) *s«^ewttds«fc/uif 
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=.y-JryU, M. U^*^— /U, ft 

ifO&JRtt^ffifflX*#^ 0 Wtt*MMt7 0 4£>?&fef? 

7 0 3 [**W<D«««-»»* 0E««-»»*) 3 

iW»*Li\ 

[0 0 4 6] 

mmm 705] 

*S»S»]7 0 5fl, ««tt»»7 0 3W±*r**L, fctt 10 
mit-^ ? MZ*S\,^X ? 7 V * fc±KXMm&7 0 0 

m *r«8«K£*ft* 7 #9 7*itify 

/Ky^pfuy, '>y3-y»J!S, RTftfy \?~,vt>v 

W7 0 3 (jE«»»»*) ) 

[0 0 4 71 20 

C*m^7 0 0] 

[0 0 4 8] 

iwmtnm 701) 

(jE«*t»»*) ) 

if <Dm&{£ s ttfcJi -0 *> 5 0 
m^^i 70111 «iiatt«itt»»* 7 0 3 ic s 

?StMK3tt7 0 4, tt*»7 0 5 U » 

p>ti5^^j^*m*7 0 o±(-m^u, ao/Ej&^-rs 
truam-r s w <t ft < ±tsm«#^»* 7 0 3 ^m««j 

W7 0 4 £I8*»J7 O 5*»-&-TS^l!ctMi3e*«-S:AD 40 
@{£±lcfiaB LtllOEJ«»t 5 -tlcJ: 1 ) m^m® 7 

[0 0 4 91 

tl IEJ&8 0 3 (±»Lfc*«IWO«**itflO <hft*£ 

8 0 1^>ft>fiW* (ffi»S) 8 0 2 $r^Lt^L 
«ft^*5;>^ — 8 0 6f^iCi|X^4^L, ^f£8 

0 1 &tfIEfcg 8 0 3 li, -ttl^nftffi*^ 8 0 4 , iEffi 50 
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W8 0 5(-S3issnri^o 

[0 0 5 01 

UES8 0 3) 

jES80 3tim ±5liLfc*l8WOlBffi«ig*7 0 

[00 5 11 

[ftj£8 0 1] 

lEms 0 3^t^5AS8 0 1 12, '>ft< £ t y * 
tt»»^ b*dt*Hfe»t ft SfeW** 

[0 0 5 2] 

itm* h ft 5W^&sK $ *t ^ — 
sMWatu i/y^y, «, y^?A, 

ffift, ^:t> # l07i>ibft5P^e>il^4n^)-^* 

»*>5VMi£»SrWi"57C*-C. Sc, Y, ^^^/-T 
K, Tt^S-i K. Ti, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Wn, Tc, Re, Fe, Ru, 

Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 

[0 0 5 3] 
[0 0 5 4] 

[^^•>e^8 0 2] 

^, @flcltt««, S^JittWfft^rBi^y/uft^-cy^ 
itLfeH^ktt»ffft^<0 y f jrMtyofiil^ffi 
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mx$z> 0 

l< , t 2 5t:-ecDag®*mi X i o- 3 S/c 

m£i±fcS:tW«L<, 5 X 1 0" 3 S/cmW 
[0 0 5 5] 

±is®^K^LTii, y^^A^^-v (Li 4 -) fc/u-f 

^^-T^-V (BF4-, PFe", As F 6 ~ , CIO 

4", PFe', CF3S03-, (CF3SO2) 3 

C", (CF3SO2) 2 N", B (CeHs) 4", 
C4F9SO3-) 3ft*64S4S, *5J:a c w4^^co«'&ta 

Jfifi, ffiTt«lf:HT, 

*<y y h y^, #?y 7iyit\?—i) f^fcjfa 5 * 

if £>*L5o 
[0 0 5 6] 

±.unmm<nmmt lti*. rir h-hy^r ch 3 

CN, b y : Ce Hs CN, /otV^- 

/tf^-f h : PC, ifl/y*- h : EC, v>> ^ 
;l/^;l/A7^ K: DMF, rh7t Kd77>:TH 
F, ^hP-<y^y:C6H5 NO2, '^0Pi^ 

Pb^, ^V7>, ^hP^^V, v* 

"C^ttftlfcifc fc K* SrfT 9 J: V \ 
[0 0 5 7] 

S^fSwzir^^f^ih^'^fc^lc, Bflctt?»tL<li0 
r*i, y ^^A^^<t^-^^7c^i:^^7c^ y >-7c^^ 



(14) »BB 2005-19063 

-/K *Ky y/i^ h y/K # y 7yit\?=- V r^te 

[0 0 5 8] 

±teir^u— is, y^-^Ar»:«*rtr*Afii8 0 1 

L/c^oT, ir^>U~ £ LTfi, #7^, ^y^* 

ei/v^^y^^uv-^^'co^y ^-u-^^^s 7^*f 
ffift ifco^awfrsSv m± s * o ^r«itco*t^ t> was** 

[0 0 5 9] 

So R«?&<z>«ifi£ LTii, twist, # 

30 [0 06 0] 

y /u^:r fas y ^ ^ ^ -^m^i^-^i^^^ *r«^ft 

^-T»&^r®IllT*$3^ 0 gl9^t/Hl 0IC*5^T, 90 1 
M 00 3 liftffi, 9 0 3 M 0 0 6 lilEfe, 9 0 4 <t 
1 0 08I^Wf (Att^riry^fc«ftffite) > 9 
0 5 t 1 0 0 9 fcfclEtt*^ (IE«ft*fe«iE«^ir * 
y) , 9 02M 00 7 (i-r Jr^teMfc. 9 0 6 M0 
\0tejJ*trvV. 10 0 1 fiftitl^, 1 0 0 711 

40 lEmmntt. ion «*6»«, 1 o 1 2n&m»- 

b\ 10 13ttlEmV-b\ 10 14li$i#, ^ 
[0 0 6 1] 

IE«»3|sfS*r-*-6iEfli9 0 3 £ft«»5|sWB3:W-f 

9 0 1^, «^.tf*ft< <t t> Lfc-fe>"« 1^- 

T*5»9, rcoSS^IEti^^ LT(7)jEfiim9 0 5 [*J 
50 lcE««*»e>iKSSix* •««3^*«*B*i:L-C«>** 
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ttL<D&ft[attf*tr y b 9 0 6 ^iag£*lT^5 0 
[0 0 6 2] 

mi oic^-r*^ v/u^Rftisi^— ^m^x'ti, ie^ 

1 0 0 4 JilCffM £ nfciE^W^ 1 0 0 5^ 
-f SIE^l 006^, ftHimi 0 0 1 _LM7£j&£n 

tzlk&ttnm 1002 l 0 o 3 t>K mx.& 

£ L-CGOjES^^I 0 0 9fcWLtfhtlXte*) , A*i 
m^^fdl^^tcio^-t^^^^ MOl O^idiE^n 
T^6 0 ^fcHtjfsa/i^li. «UWE1 0 1 lSr^LTIE 

ffi^-v^y<iii^PI-rib^-rv^^ e lE^iooe^o^T 

g^n-c^s, ^tznmi oo s^^^xnfkmv- 
vi o i 2^Ltftitel 0 0 8 ir^^Hrv>^ 0 

±#1 0 1 4^t£ttb*l/TV^o 

ft, l£]9U:*>tt£IEll9 0 3(7)»SiS(;ill 01C*3 
tt^IEi 1 0 0 6 (7)^«lSl 1 0 0 5^: Ltli, 

[0 06 3] 

( 1 ) Mm (901. 1003) t IE 8* (9 0 3, 1 0 
0 6) (DT^. ir/^U— ^ (9 0 1, 1 0 0 7) £r#£A> 
T\ iE^m (9 0 5) ^fcfiiHSftr (1 0 0 8) 

(2) ilS^^aALfci, &m*c*ryy* (9 0 4) £ 
fcttlES*-^ s/^ (1 0 0 9) ttf^try h (9 0 6, 
10 10) a^T5„ 

(3) _L1E (2) r^#6ft/ct.O$:^L«)5r kiz£i 
X, nMte'&f&'t&o 

[0 0 6 4] 

i3*>rv V (906, 1010) (DtfWh LTIi, 0*Jx. 
IU9 £H 1 OCOJ; hfcffl^fc r^LAj ^ 



(15) ffl2 0 0 5- 1 9 O63 

28 

fe£ffl^Sw*#"t-#5 0 HI 1 0O|fe#« (1 0 

l l) <D$mt Itlt *a**»«B«-w^-fe7 =• y* 

[0 0 6 5] 

mm<n*\-m*. jEHffi*fe«ft«te 005, 100 

8) &t*&«*-V -x^SfcttjEtt^iry^ (9 0 4, 1 
0 0 9) ft5o ^ffi^tfWi: U-Ctt. 

;y^ffift£^#JS£n5o 

EJ9Tii, jE^& (9 0 5) El 1 0 -CISAffiffi (1 
0 0 8) a*^*^^^ fciB^Srjlfcia-c 

l>\ III, iE«ffi*fcfi^«te^««i^^^^^^* 
^£*/8LT^ftV^&K:te, li^-^^fij:, * 

20 [006 6] 

[006 7] 
[Hffi^J] 

[0 0 6 8] 
[Hi£#J 1 ] 

i. «««■«. (iE«s«9Kfffl>) oftsa 

(1) LiNio. 97sTio. 025O2 <7)^$c : 
Li/ (Ni+Ti) = 1 . 06 (W^tt) , N i/T 

i=97. 5/2. 5 UfF>^Jt) £ft££?i-, 

^0 i (OC2H5) 4) tffM, ii^-feyhM2 
0 % ft -5 J: ^ I- * ^ ^^TK^^^^^TK^fS^ 1 (c ^ 

L8»U:«\ Thy^F^^f^ (T i (OC 
2H5) 4) ^^PLfcf*. x?V— Srffl^ 

5 0t, 12^1 (3L/min) T'S 

«t5;iiaOW«S:»tLiNio. 9 7sTi 
o . 0 2 5 O 2 -a/^c L 7c 0 

(2) ( 1 ) X'&btltzL i N i 0. 9 7 5 T i 
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(16) 

29 

0) Otffi^i^IEStl-CWL iNio. 9V 
o . l O 2 <DBJ& : 

& / — /IstplZ. L i / (Ni+V) =1. 06 (J^ 
Jt) . Ni/V=90/10 (fiS^Jfc) tteZkolz, 
ffi^y^?^ »i, K (VO 

(0C2H5) 2) «r*tfu midline (1) -e»e> 

tllZ + fotM&^t: (N i + V) «»»/ (N i +T i ) 
«f^fin=0. 0 3 (J^^it. ftsx^tt, 'F'frSP. ^ffi&fl 

ICT, ^*/~/^£^3g£-tt:, ffiE^WKT-oSffilc: 

IB, KWatHaT-CttricUTEttffiWWft^ (»*) * 

(3) IEffif£»K»*<£>#W 
»e>ttfcjE«SftKtt^<OXj|»lp|*f#P« (XRD) ic£ 
6lHl*ff-^*^x K5Effi®*5«fi, a-NaFe02 
&*"r 5 *-c7)^ B s H Pig(^ t W-Cfc S^i: 

^:*m^S«^ (SEM) (cJ:dttft*S*^&. mjfSiE 

ffifSftSftt^Ftt. ¥J^^ 5 3 /imT♦&6::<^:£r^i|i&L 
hfc)0. 15/im*t'Ni/V=90/lO (J^T-it) 
T\ ^(OiO. 1 5 vm£A±&, Vyc^cDfcfe&mtbb 
tlttfroito 0. 15;imim T i tg*<0# 

&ttB£>&4xi\ 0. 15m m»±"t?tt* N i /T i = 
9 7. 5/2. 5 (I^T-H:) -CfcSl^aSLfc. 30 
[0 0 6 9] 

2. y ^*J>~#Wfc<z>f£K 

( 1 ) lEffi 8 0 3 COftSt 

iEi-ew^n^iESewwa^ (»*) ^tfu> 

0:16: 4tI^L, » btbfcfM^i- n - / 

tZo ^W^7 y - ^IESit*-C*>51l* 3 0 m raW7 

WA+frb 4 5 lE^fS^KS *r 6 5/- h RolS* 
hm$, Jt£&««S+T\ IME8 0t:-C3«rtB«;*LT 

(2) 8 0 lootf^ 

ffSO. 5mm^I^^H^I»*)5l| 
$ 3 0 /i m<Z3JSi£«?Si:l-BE*L, I^5mmORItt 

(3) >f *>te>&fc8 0 2 

^^V>(H^^8 0 2 £ Lt, 50 



#FI2 0 0 5- 1 9 0 6 3 

h (EC) iv^^vu* — — h (DME) 0)^ 

(mo 1/1) »H¥lfc{)^«rffltLfc. i^ISi? 

ux^^Lir^^u— *£-y-> K-Y y f 1 Lfc <bco£rffi;t L 

(4) m^COM^AZlT 
±12 (1) T^8LfcI«8 0 3 i±E (2) -Cf^ML 
fcft«8 0 lWfHKJtE (3) TJflSLfciz^U'— 

tf>IEttffi9 0 5IC»AU ±12 (3) T^ILtiK 

•^^904^:7 ^m^^co^f^^ry h 9 0 6tffll 

3. t»ttiw»f 

0. 2mA/cm 2 t\ ^^h^7lffi4. 2V$tl 
tlfci, MSWO. 2mA/cm 2 T\ *y h 

/u£U 1 5 0-^-C ^/uat^^iOIL, 150 
f><^/H08tl«P* (%) = {150 

■^>r^/ugotk«s*/i-^'r^^Bwa««*} xi 

0 0] &&ftfc 0 »P>ttfcW«Bfe*S:« 1 ic^i". 
[0 0 7 0] 

111*012] 

(jE«S»«*f») £J^TI-^5cfc?lcLT 

*»&f£»U *0>tt**rlMELfc. »$>nfci¥fl»S* 
1 

(IESiS»RW) 
Unicoi- (1) t»tt, t'WSrfttL i 
Nio. 9 7sTio. 0 2 5 O2^^fiKlto 
~C\ :<7)LiNio. 97sTio. 025O2 

1 LtW LiNio. gSio. 1O2 Sr^JBR L 
7t 0 BP^k -/ -/^^tc Li / (Ni+Si) =1. 
0 6 m^tt) . Ni/S i=90/10 (I^^-it) t 
4-5J:5^. ffi^y^^^. ffiB&^s/^vK rh7^h 
^rvv-^> (S i (OC2H5) 4) ^^»^-fr> dix 
ICttEt'tSMa^"* (Ni+Si) sbdct/ (N i +T 
i) *.68B = 0. 0 3 (JK^tt) t<C5<t 9 

titznumtfr* s 0 ox:, 3B#r«i. ffi?iR»ia»T-c«EScL 
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TIE«B»Ktt*- (»*) 4r»fc D 
[0 0 7 1] 

sr* 1 tc^-r 0 

[m«*f» (IE«S»IKtft) <0ffiR] 
(1) LiNio. 9 Mno. i02<7)^: 
Li/ (N i +Mn) = 1 . 06 (JSWt) , N i /M 
n = 90/10 (JS^Flt) £#6<fc?*-> ^VRU^ 

»£-£T, fiME<fr£»fc 0 »&nfc«MBft:*r7 5 one, 
1 2B*ffl, StXffHft4> (3 L/m i n) -CMtS; 
irlci: 19 *^tt*:fti-L i N i 0. 9Mno. 1 O 2 £ 

( 2 ) ftulE ( 1 ) *C# btbfc LiNio. 9 M n 0 . 1 

&r|g2^®£|5<>: LTCDL i N i 0. gTio. 1 O 2 <7> 
MJ& : 

/-;u<p{z.L i / (Ni+Ti) =1. 06 (JB^ 
Jfc) , Ni/Ti=90/10 (JB^tt:) ^^<tP 

(T i (OC2H5) 4) S:»«PS-fr, mt-fitjis*^ 

ITOT-Sr (Ni+Ti) (N i + Mn) 

= 0. 0 3 (J^T-it) t3fc6ct 

^ y ~my<7tf — i^T, /i/5r2g$6£ii\ 

5 0 or, 3B*|S], K*#K«CT-e«ricbrjE«»«i« 
tt^ (»*) *r#fc. 

[0 0 7 2] 

[Xlfeffl4] 

1 \C7jk-f 0 

immun <je«s*«»h.) <nftm 

(1) LiNio. 9C00. i02^fi)c: 
Li / (Ni+Co) =1. 0 (ffi+tt) , N i /C o 
= 90/10 (fllT-Jfc) fcft6J:9JC, ^>S£y^ 

MBS^'^ b£f¥ffi?£, fifi'*— 
> h^ffi2 0%£/«t<5 <t 51-* 

S*T* »bn*:IWK(«r7 5 Ot, 1 

2WMS1, fe^#(SM* (3 L/m in) T'MtSli 
Id J: «9 ^'il^^^-r L iNio. 9C00. 1O2 
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( 2 ) miHG ( 1 ) Xft btltL LiNio. 9C00. 1 

$rS9MHTWLiNio. 9V0. 1 O 2 

x^;-/^(;l i / (N i +v) = 1 . 0 6 m^F- 

Jt) , Ni/V=90/10 (JBT-it) 

^fey^-^A, ffiBfc^y^vK ^-f^/^h^r'>K (V 

o (0C2H5) 2) ^r^L. mtmiat^tttt^ 

£ (Ni+V) aaifls/ (Ni+Co) **»=0. 0 

10 3 (JS^-tfc) t*SJ:5l-»*S-frfc«, D -*y^ 
✓<tIU — * — let, =r-*S— frt:M&Zit* BtJia^^W 

or, 3 WW* »*»I«TT« LTiEM»f ©T- 
(»*) 
[0 0 7 3] 
[HJS0J5] 

£^ 1 (c^i" Q 

(IEffiffi«5«$m) cof^ffii] 

(1) LiCoo. 975Tio. 025O2 <D^$L : 
Li / (Co+Ti) =1. 0 (IR^Jt) , C o/T i 
= 9 7. 5/2. 5 (JK^it) fc45J:5i:, *^>-6& 
y^^-^, ffl»3^;uh, 7h7xh^->f^y (T i 

(OC2H5) 4) Mx*— fe^hSft2 0 

H^Lfcttffil?, 7h7ih^^> (Ti (OC2 
Hs) 4) SrSSflDLfciS, ^^u— K7-f ir— *fflt^"C 
*^^«^-^T. R«JBft:«r»n:. »btL^HfTKfls«r 8 0 
Ot, 1 2«PW. KlR#fflft* (3 L/m i n) T^J* 
t^I^ia^M^tL i Coo. 975T1 
0. o 2 5 O2 ^fijct/Co 

(2) mils (1) X-mbtitzL i C 00. 9 7 5 T i 
0. 025O28T (tAT, ^ix^r r^^SP^J 

0) wiS$rg^$I^tlt«L iCoo. 9AI 
0 . 1 O 2 (OMflL : 
^ ji^ j — /^(CL i / (Co+Al) =1. 0 

it) % Co/A 1=90/10 (JB^tt) ^^6ct9 

(A 1 (NO 3) 3) Ztl\£fftfc**btm* 
& (Co+Al) «eoim/ (Co+Ti) *.i,e& = 0. 
0 3 (JB^it) n-*y- 

50 or, 3^m. mm^mnrvmf&LxiEmmmm 

50 ft^ *r»fc. 
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[0 0 7 4] 

immme] 

£riE 1 t-^-To 

(1) ^fWftilcLT, ^MMLiCoo. 975 
Tio. o 2 5 O2 Sr-frlSLfc. *^T% :^LiCo 70 

0. 975Ti0. 025O2 (J^T. ^iX^T r 

oo. 9Mgo. i0 2 $:Mlt BP^, ;u 
ip[:L i / (Co+Mg) =1. 0 (J^lt) .Co/ 
Mg = 90/10 (JRT-it) <h#5<fc9(C, MRU? 1 * 

BftlB+'L^S^^ (Co+Mg) Sffifa/ (Co+T 

i) **» = 0. 0 3 (JM+tt) £ft£<fc9K#S£-fr 
7tl&, * y — ^^u- * — KIT, A-£r^ 

jjiLTMSftfttt^ (»*) 
[0 0 7 5] 
[fUfe#J7] 

Srft 1 (o^-fo 

(jE«S*K*t») JO 

(1) LiCoo, 975AI0. 025O2 (O^-^c : 
Li/ (Co+Al) =1. 0 m*tt) s Co/A\ 
= 9 7. 5/2. 5 (JEf^it) tft*<fc5«C* ^xy^ 
y^^A, *3/</H^, SHKT/l'S^*/* (A 1 (N 
O3) 3) Srffti, fig''— t?;/ h2gjg2 0%£ft5 

fc 0 f#fefttf:HuiEfr£r8 0 0<C, 1 2B$fBL Bk*#Hft 
* (3L/min) C t 9 **M]S4:*-*- 

LiCoo. 975AI0. 0 2 5 O 2 5r^fi)cL7c 0 40 

(2) BijfS (1) Vfcbtltil. i Coo. 9 7 s A I 

0. 0 2 5 02» (wt, rcp^aia^j ^ 

0) ^E^S9fE^^lt(7)L iCoo. 9 Mg 
0 . 1 O 2 <DJ&J$L : 

^ /l/^ICL i / (Co+Mg) =1. 0 

It) , Co/Mg = 90/10 (J^T-tfc) t*5«t9 

mM&-£. wn(cWrlE**^»tt-T-*r (Co+Mg) 

a 05 en/ (Co+AI) k-»=0. 0 3 (J^Jt) £ 

#6 J:5l£#»£-frfc7*, d-^ D-^iy<^lx-^-l- 50 



M2 0 0 5 - 1 9 O63 

54 

LfciiMB#**#fco »P>nfcflftSg*S: 5 0 or, 3P* 
«L •*#H«Tr*ritL-CIE«ffi«K» J F- (»*) Sr 

[0 0 7 6] 
[HJSW81 

1 i^-r 0 

(««»«■ (IE*«»K*t*« ©ft*] 

(1) LiCoo. 97sMno. 025O2 COo" : 
Li/ (Co +Mn) =1.0 (JR^it) . C o/Mn 
= 9 7. 5/2. 5 UB^-tk) ^^fife 

LfczK*«W-»ri*U H^ir— tffl^T* 

r, 1 2B#ffk KXStBMf (3L/m i n) -ejfefcf 
^^^l^i^'M^tL i Coo. 9 7sMn 
O . 0 2 5 O 2 ^T'a L7c 0 

(2) huIE (1) -C#k*t£:L i C o 0. 9 7 5 M11 
0. 02502^ ®T> wtL^ r + ^^^-j 

0) CQ^E^rS?*®^ LTCOL i C o o . 9 A 1 
0 . 1 O 2 <Dj&f& : 

Ji^y— /H^JCL i / (Co + Al) =1. 0 (DfC?- 
)t) „ Co/A 1=90/10 (J^T-it) bt£Z>&0 

ic, s8afey^*^> ffisfc=ixvuh, «8»t/1'S~*a 
(a 1 (N03) 3) rn^Mia*^«» 

^•5: (Co+Al) ^ffiss/ (Co+Mn) f»^» = 
0.-0 3 m*i£) hftZ>&0^ftWL£*£tz.'&. 

M5 0 0U 3«fP«1, ■*#B*T-e**LTJE«» 
*Ktt:^ (»*) 

[0 0 7 7] 

[^^J9] 

m^»*4 (5E«fS»K»») SrJ^T(ci£E-<5J:^lcLr 

1 (c^-r o 

(jE«««K*t») of^«) 
(1) LiCoo. 9Nio. i02O^^c: 
Li / (Co+N i) = 1 . 0 UR^-lfc) % C o/N i 

= 90/10 (JBT-tt) ^«c5J:^c, 

v 0%«t^-5 J: 9(c^i>K«r*(cS^Ufc* 
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2&ffl. mmwmn* (3L/min) -ejftjars-t 

CJ:^«^tLiCoo. 9Nio. i02£-& 

(2) FtiJHE (1) Tll^nfcL i Coo. 9 N i o. i 

^S^MS^ltOOL iCoo. 9AI0. 1O2W 
Mf& : 

zn^/~-/i^[cL i / (C o + A 1 ) = 1 . 0 

M:) , Co/Al=90/I0 (JH^F-Jt) t#6J:5 /0 

(a 1 (No 3 ) 3) m^«rE*^aaa 

(Co+Al) ^ffigp/ (Co+Ni) = 
0. 0 3 (MT-it) 5 

fcJTtt^ (ft*) £f#fco 
[0 0 7 8] ^0 
[fcfc»#Jl] 

&m 1 t-^i" 0 

Li/Ni=l. 0 6 m*\£) tt£Z±5l^ 

Pp^ EMR^Hfte* (3L/min) t'MtSItia 
UiNi O2 (OiSL^ (ft*)' r*u£rIE<£J£#JlC 

[0 0 7 9] 

£:« 1 ic^i- 0 ^ 

tkR« 1 t^lt, «p^ffi£r&-*-L i N i O2 £«s 
KU/to #^T\ wC7)L i N i O2 (J£XT\ ^*t£: 

iNio. 9V0. i02«Lto Wb. — 
A^CIL i / ( N i + V) = 1 . 0 6 (J^Jt) * N i 

/v=9o/io (js^jt) mmv^v 

A, ffi&~:y<>vK s<-fi?/U3^ h 3f ~> K (VO (OC2 
Hs) 2) ;iixfcMK*'fr»«*Sr (N i 

+ V) *iBtt/N i = 0. 0 3 (/Jfl^it) £#6 50 



2005-19063 

ig^^t#fc 0 *#6;h,/cF!uI*{££5 0 0°C. 3B$Rg, »3i 

[0 0 8 0] 
[it^J3] 

(je««»k»») fcaTicaE^siSntr 
ft«Lfctt*tt* HlBffili ^Rii-tt, y^ 

(««»#* (jE«S«K«-») a>f£SH 
Li/ (N i +T i ) = 1 . 06 (Jj^it) > Ni/T 
i=97. 5/2. 5 W^Ptt) £fc£J:5U:. 
«y^*A, ffi&=-vtr'i's f h7ih#'>f^V (T 

i (OC2H5) 4) lt^tyh8S2 

L«#L/c#tfST% (T i (OC 

2H5) 4) £r*APLrt:«. K7>r-V— *fl!V* 

SOt:. 1 Bfcl{f#ia^* (3L/min) "C«E 

^f6li:(-«tHiNio. 9?5Tio. 025O 

2<»n+ (ft*) in^iEK^iw<i:tfc 0 

[008 1 ] 
[*&0D4] 

1 M^1"o 

(HffittW- (jE«f£»jr*m) 0>fls«) 

Li/ (Ni+Mn) = 1 . 06 OS^-Jfc) , N i /M 
n = 90/l0 (J^^-it) ^^-V^y^ 

•fe^ h^2 0%^:^^ J: ^t-^^^^^Ki-^^^/c 

^^-drT, »fc*L^:OTKffSr7 5 0^ 

12P#P^, KlR^lilfte* (3L/min) "CKtS: 
<tlCj;OLiNio. gMno. 1O2 GO®^ (ft*) 

[0 0 8 2] 
[fc««5] 

««*MS|. (j£«ft*K«-») SrKTI-izE^SJ: 9(cLT 
l Ui^-To 

Li / (Ni+Co) =1. O (JBT-lt) , Ni/Co 
= 90/10 (IR^Jt) ^zn>^!J^r> 
A, aisy^r/K |«K=ix</b h«rff*a % fi£^^— t? 
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£-frT, flMRfetrftfc. »&ftfc«JWff* 7 5 0 , C, 1 
2Wffik BSMWEft* (3L/min) T«t5r<!r 
CiUiNio. 9C00. 1O2 wft-T- (ft*) 4: 

[0 0 8 3] 

£S 1 ici7^i- 0 

(]E*JS*K*t») *>f£§») 
Li/Co=i. 0 (Jf^T-tb) fc*aJ:3M* **-^m 
y^*A N ^S=«/</uh^#M, tr^hSS 

^Hf^HM* (3L/min) t?«*t5-^I^U 
iCo0 2 (OW (ft*) w*t*rjE«flH*K»«. 

[0 0 8 4 J 
[IfctM 7 ] 

|Lt &l^T\ ^WLiCo02^ (Jt^T, 

i c o 0. 9 a 1 0. 1 02 <afl2j&Lfco bp*>. 

-yW^ICL i/ (Co+Al) =1. 0 UK^Jfc) , C 
o/A 1=9 0/10 (JS^-W:) <tft5«fc ffiSfcU 
Jfi^^^h, tfj^T/U^-^A (A 1 (NO 

3)3) rttjcmrta+^fflia^* 

(Co+Al) *Bl/Cott» = 0 1 03 (HC-T- 

lcW»Lfc»JB(Mr»fc. »bix*:*«*«r5 0 0 , C, 
3B*ffl, SS5R#HtCT-C«B*LriE«S«lK«[^ (ft 
*) 

[0 0 8 5] 

[Jfc&#J8] 

l l^^-To 



(20) M2 0 0 5- 1 90 6 3 

Li / (Co+Ti) =1. 0 (m*M > Co/Ti 

= 97. 5/2. 5 m*\t) ktz**.?^ *^>m 
(0C2H5) 4) ) ttfty<— fe^h»ft2 

L^Lfc#fl£T\ h7X h^rv'f^V (T i (OC 
2H5) 4) 4:i5£*OLfcf§L ^yu-K7^t-*ffl^ 

70 0 0t, 12I*B, BSH^ffl** (3L/min) ~C«5 
^t?)- t Id J: "9 L i C o o . 9 7 5 Tio. 025O 
2 (0^ (ft*) rix*:m«S««»»i: Ufc. 

[00 8 6] 
[tfc»#J9] 

(jE«S*IIW») wf^«) 
20 Li / (Co+Al) =1. 0 (JK^F-lt) , C o / A 1 
= 9 7. 5/2. 5 OS^Jfc) 

ffiS^^h, ffi»TA-S = #A (A 1 (N 
03) 3) fffiSL li/<-tyhM2 0%i45i 

mhntz.wm&*% 0 ot, 12^, ssfi^t 

(3 L/m i n) -C«J*"T <5 £ * I- <t 0 LiCo 

0. 9 7 5 A 1 0. 0 2 5 02 ^ (ft*) - 

30 [0 0 8 7] 

ixxmi 0] 

1 (c^i" 0 

Li / (Co+Mn) =1. 06 (K^it) „ Co/M 
n = 97. 5/2. 5 (JR^-it) tt£Z&0\Z s 

W*«:*S-ti:-C, WBi«r»fc Q »btb/cHuigf*Sr 8 0 
0*0, ilSKt (3L/min)T« 

•f ^ - t l-cfc 9 L i C o 0 . 975Mno. 025O2 
<o1&* (ft*) rttSrjESffiWK****^ Lfc. 

[0 0 8 8] 

[ItKM 1 1 1 

50 m^L^<tKUfCo 
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39 

Li / (Co+Ni) =1. 0 6 (D^it) . C o/M 
n = 90/10 OBT-ifc) £#<5«fc5tc:, *^>&!J^ 



40 



S£#?#tS^* (3L/min) T'Mt5: 
£K«fc»9LiCoo. 9Nio. 1O2 <7);ft^ (©^) 

[0 0 8 9] 









2 5-C (M&T) 


6 0t 








mm® 






l50iM£M>@ 








* 
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[ mAh / g ] 


[X] 


[ mAh / g ] 


[S ] 




LiNlojjjTio.ouOj 


LiNi,.,V,.|0, 


200 


95 


190 I 


85 


•mm 


LiNi a9 , 5 Ii 0 ., n O, 


LiNi a ,Si 0 . 1 0 1 


195 


94 


185 


83 


■mwi 


LiNicX..^ 


LiNi o . 3 li o .|0; 


190 


94 


180 


84 




Li.N'i 0 . 9 Co 0 .,a. 


LiNi 0 .,V 0 ,0, 


193 


95 


182 


82 


*JK«5 


LiCo c . ns Ti 0 . M ,0, 


LiCo a ^lo.,Oj 


150 


98 


115 


90 




LiCo,. 9TS Ti 0OIS 0. 


LiCOo.jNgo.,0, 


150 


97 


145 


90 


•mm 


LiCo,9,5Al OD ,50, 


LiCOcNgo.,0, 


155 


98 


150 


92 


mm 8 


L iCOj 916 Hn 0 OJi 0, 


LiCo ( .^l M 0 2 
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